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trirterpene alcohol ester(s) of ferulic acid 
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• Abstract : 

JP59067215 A The compsns. (I) comprise raffinose esters (II) of 14-20C higher fatty acids with triterpene alcohol esters (III) of ferulic acid, sugar fatty 
acid esters (IV) and solcoseryl (V). In (II), the fatty acid is myristic acid or stearic acid. (Ill) may comprise more than 50% of cycloartenol or 2,4- 
methylenecycloaretenol. (Ill) may consist of more than 1% of cycloeucarenol, more than 10% of cycloartenol, more than 10% of 2,4- 
methylenecycloartenol and more than 1% of cyclobral. 

Other new cosmetic compsns. (IV) are mixtures of (II) with oil-soluble assistant-predissolved (III), (IV) and (V). The assistant may be an ethyl ester of 
a 20C or more fatty acid or a glyceride of an unsatd. fatty acid derived from rice bran oil. Wheat germ oil may be used as the assistant, and further 
diluted with 1 ,3-butylene glycol before dissolution of (III). 

(I) and (VI) have antioxidn. properties, with reduced effect of ultraviolet rays on their polyunsatd. fatty acids, and are useful e.g. as creams or lotions for 
the skin. 



• Publication data : • Patentee & Inventor(s) : 

Patent Family : JP59067215 A 19840416 DW1984-21 1 lp * AP: Patent assignee : (SUGA/) SUGA K 

1982JP-0178905 19821012 

Priority n° : 1982JP-01 78905 19821012 

Covered countries : 1 

Publications count : 1 

• Accession codes : ' Derwent codes : ' Update codes : 

Accession N° : 1984-131227 [21] Manual code : CPI: D04-B09 D06-H D09- Basic update code :1984-21 

Sec. Acc. n° CP! : C1984-055601 E E01 E07-A02 E10-A07 

DerwentClasses:D21E19 



XP-002211711 

AN -1984-131227 [25] 
AP . JP19820178905 19821012 
CPY - SUGA-l 
DC - D21 E19 
FS - CPI 



£f.*SE£ ; ^^b?i5«wMw "« «» F1 " H4 11405 H4M 

M3 . t 01) F012 F013 F014 F015 F016F017 F TO Fl ^ M126 

M523 M530 M540 M782 M903 Q2W ™ 2 u ^4 ua, L831 M225 

M782 NI903 Q254 Q623 Q624 R021 I R025 ! R023 g134 
MS - [03] M782 M903 0254 W >«»S5MRSSw S734 S762 S800 
S830T804 T814 U004 U030 U102 U104 U109 U110 U133 U134 U141 U150 U560 



U563 U564 U581 

£ ^pSs M9840418 DW198421 011pp 
PR -JP1 9820178905 19821012 
RR - 05399 57508 
XA - C1 984-055601 



JlMWKSSa^ 1,3-^ene 9 ,yco, before 

lw rc^S^S^g-*- ™™ E ESTER FATTY ACID 

TRI TERPENE ALCOHOL ESTER FERULIC ACID 
NC - 001 

OPD- 1982-10-12 
ORD- 1984-04-16 

PAW - (SUGA-l) SUGA K ant|oxida f,on properties - include raff inose 



© B*@«Ffttf= (JP) 



o ft ■ a hi 



© & m ft n A & < a) BS59-67215 

©Int. Cl. 3 ^IJie-^ frfm®&^ BSfP59^(1984) 4 Hl6H 

A61K 7/00 7306-4 C 

//A61K 31/19 ADA 7330-4C S£^<7)& 2 

mmm mm 

11 H) 



R BS57- 178905 
@tfj |g 8357(1982)10^ 12 B 

®& m m aw-* 



Mmwmmn^ 3 ^300 2 



51 & * 

it tt & & 52 ft 

^^tts»-a-6«*jsi 4 - 2 o 0 & & si n 

^iXtt^®i^tffflt^77^ y - x x 

7^^ 2. 4>^ L U>->^DTA'^y-yu5 0 

* feijb x i? * z*&fr&ix<Dmm m * m e © © 



5 7 x ;u 7 © h iJf^^/T/'a-^i^ 
7" A- (£> |§ J# # 

i/ ^ d 7' ? y - a* i#JUJl 

7 fga*&j#*«tt©jfcjfc#2 0 m ± <r> m 00 m 

8£ ft © ffl J5K % o 



105— 



(2) 



JMBDB59-67215 (2) 



Mo 

9 m ft n t l -c /h * a * » * * * > s * c L 5 

3. %^GDS¥lffl* 

^ x ^ r ^ ( feJL T t » * ■* * ) 

i * ~ 2 oosaaiwa©??'* / - * 

x x ^ * t ffi m m a m * * * *> * * ® ^ - * fC 

y^ri-teU/ufcE^Lfc* g j* a & # * < - * 

« m a t * *. -f * fffli««cL^i';^^ 

& sfli « *c *t -f * * ^ • ® ^ # * * * * 5 21 a 

& .a a $ »c in -t z © -c h % o 
X # ^ "t" & FAE * ^ ° - ^ ® ® * * c * ° ^ 

£ % L "t ^ £ o 



(3) 



» A * IC « U T * ffi /« # x < , urn it & * * & * s 

£ ^ t £ # ^ ~C & £ ° 

$ l 4-2 0<D,m^Ilt^^^^ 7 ^ , - X X * 

r^JC pae t^il^^^ K « » IW * * ^ 
^**©tfffl-C* SBft© t flit * ■ 

»**#«*t-c*b, &0#aaL-ci*r«ft + 

fkttfta**©^ v - *a. ft* 

e>n.*, a«*.***»«>**©* * ,J * x 

X PAE ^ # K X I? ft » ft # ^ S *> - * K * 

***a*D»ISafctt***tt*®»»*** 



(5) 



zu 3 - * CD Kit * * * * © *° * * A * v * * * J 
X tt v * * © *n I a tt *S & W * * tt y ' u e ' 

^ T ^ 3 -^x-f^<DitnS#M * ^ ffi tt W © 

sh x w: ^ ffl ^ 5 a ffl * ^ ^ ^ s ° ^ ft ^ ' ^ * 

ft^«Pp©m^*cJ:-ot{r±7K^tc^^, m * ic 7k 

* -r « t n * «c , A^»t^tt^^^ J *<^ < b 

Ui#*«tt«. -KKftttftWKKttK 

& CK fft Hi ^ # « fiD » ft ic X * t i * ^ ^ o ft * 
A © AC fl- t Itfffl^n^i^tlcU^* 
» * a # L , » K * * * ^ • IP o& n © * 6 tt 

nb m v> it ft fr± a a ft * * * * L * ^ * * • * 



(4) 



H^f^fgto^^o ^ JC FAB 7)5 5 0 ^ fel ± 

t ^ a: a ft ^ ^ 5 a a -c t» t» * x 5 o # J: <e> 
xy^a-fey^wtfcJxfcisfl&fiE. a a ffi * * 

cd jl i? t $) 5o 



-106— 





HO 



{fc*«-FfCD-j0?* h f 7 y - * & a - ^ ij 
llCllfflti 7 7 y - ^X^f A RAPPI-140 

S ft "t * i ft *± » ^9^^V77-f/-X9 0 

* & J: t ^ * * ^-f^-Xlfr 

*o 

X RAPFI-180 # 7 7 'f / " / m t 7 'J / 

£tt»Lfc*©*5£ft-rS£ft«:, * x T V y 

mm ic x ^> x & *> b ti it & & z % 1- & w & r $> 

(7) 

t^FABfct^gtflfcOT^* 'J ^ i ^ t, > * / 

* ft: ia ^ ic fe ^ -t s & ^ , m <a 1 0 0 gn ic 

^ L 1 0 mg S&&W:$!/8-*'£7 7'W-.xx 

m x a ? *, t torn m n * m & ettt s $ * 
2. 4 > + v v*s 0 u 7 * * ; - * <o & x i> 1% 
7^ m*S 0 U ^ L fae cd ee 

iSMCffiALT *S 0 « ^> T - 36 JU 

4/-Xx*xA'k:*§$:f£#fMJ&6o 10 
mg ~,1 0 0 mg ©*S#ti;*#f|!jCD&#£fc 2 0 
&±©Jj&flfiS*©x^A'X*^,MC^&«S?L-t 



&BH85S-67215 (3) 

*o 

FAEW:^|^^1<3DT^* yftfc&^k&Jfc3*trt: 

# % £©*y^/-^fcii3j&sito#;-£fr*r:fs 

* <D&(Z>m%x * u ir y - Md:^ - ffc to *e £ 

< % |& ® CO h "J f/u^y 7^3-^07x^5 

© # # ^ c: £ &t>fr^>jt 0 
/-^fr^%^<se#w:, # 7k £ ^ & fo fig fft ®Mc 

X 5 0 jt ^ □ 7^f y - t^t* 

(8) 

100 mg —1000 mg ©«#tt«ft3WtU 

i^^'J t M KtfllfflL, Xiooomg Jii 

n^/i^^ji Lt i3 ? * * y ? y =* - -c 

«Lfc*©*77<f ;-/x^f MciRLt 
#f£GS©{fc&&&$tofc#ffi-ts y ^3 -t y 
©r* & #*&»8©*fr>©i8fflf>3 * zm m * 

O&faZ&m L\ **tt©*tf>©^<)?&#flF*fro 
*©*>, ttWL. £3. %ft&toff. ft/E&to 
« 1 8k ft * «*SL-c3*j£L**©T. ft # M i 
LT^^^^-^^^ai 8 ^ i / d t* a. ^< 
7^xao256*&jtoL*%©T£>* 0 $Afl 
^^ofe3l^«:^^T*>-5^^ * f t *t ffl J5St to 

*o 

y ,/u = * y ^fct EUC S 31 & <t L T A # # K 
3 ft* M«t *«aO©rt**j«fflaf&« 



(9) 



—107— 



(10) 



ft m m £ n x ^ * & x m «> -c « n ft u a ffi » ft 
a fie * a u * tiin/n n-^. 

^ »J -fe U TZE ^fe U ^ *fctea*TICjfeStL-C 
*ll«T#B»bftf. « ■ 1 1 # « <* * * * 

/u =1 -t u * fk-tt ffl © ® ft » # J ^ ] ■ 81 * n * • * 

S # U , ^ U - a , «L K » * * ■ D " y 3 y 

x of IK « in ik ® * * * » <® * s « * y ~ A * *L 

^ * © ^ £ s ^ ffc & ?K tf> ^ ^ 3 & # M * ^ 
^ 0 



m m n i 

f f y - fl, 
J* ^ 7 7 V 

* ? 7 a, Y ? i* J - 
T $ - K fife 

ISSffe A&Bfc x * t- a« 
✓ * 7 * * v ic A#B* ^ 

a ^j-t o ^ 

( z o 56 7k ^ & ) 
t / * * - a* 
RAFFI-140 
RAFFI-180 



m 0859-67215 (4) 

A 



\ 



2. 5 

2. 0 

8. 0 

5. 0 

1. 0 

1. 0 

2. 0 
0. 2 

3. 5 
0. 1 

a o 5 

0. 2 5 
6 2. 0 8 

5. 0 

a a 

a 2 
a o 3 

1. 6 

2. 0 



FAE 



o. o 1 

3. 0 

a 3 
i o a o 

(A)t 8 O'CfC^Oifl^tSo M »C f *> FAE * * 
L RAFFI-140 , RAFFI-180 It 1% ? & * 

& /r |c ft £P L 6 o -C t (c) fln A- * o K K 5 0 'C 



7* T 'J ^ S£ 
5 s v o •> 

* ^ 9 7 V 



3.0 



3.<? 

f.o 



A -< 



yv'/U ; f-^SH ^ ^7-T 'J A* 



5. 0 
4. 0 
2. 0 



0. 0 5 

& 0 

a l 

0. 0 5 



^f7 U yf^'Jf^^ 
/h S K » 

RAFFI-180 
^^Jltfi^® * * * * 

y A-tr -7 h (4 a f, o. ) 



2. 3 
2. 0 
1. o 
1. o 



B < 



V y a?}£ 0 y (2 0. o. ) 
1.3 -ff-ysyy*) =»-a 



1. o 

a l 5 

3. 0 

a 2 



5 2. 2 6 



03 



—108- 



04) 



ftG3B359-67215 (6) 



r 



P PR A 



^ay^i^uA^^yyy 

f 'J A* 3 Hr >J /u 
D 1 

fe 3 ( a i 56 



a o l 

a 2 

a 3 

a 5 

3, o 

a o 8 



i o a o 

* g w. #0 * e 2 -c r >jn & u * <b fab £ t ft 
«ALT«)SU & K rappi-180 & r>' ffl «g nt 
Ift 18 * A n , frlC(*)<D®&co i><D tmjLX a 2 

m ic (b) ^ 8 5 -c r ?jn & ffit # ® m -r & 0 & k (a) 

£ ft W L * # (B) £ & * *c A. e o 'c r JL <k 5 
P) 0n £ 3 o 'C & ft if] — <E£ft®L;t*>cD 



£ 35& « 



y ^ 



i ^ f 7 9 y 1 a 5 3 

2. h iJi^/-^7^ a 0 3 

3ffi^7fC 6 7. 12 

4. RAPPI-140 a 8 

& ^ © fflffifi & * "T ^ 1.0 

a 7i>n/7®h 'JfA"</7^3-^ a 0 1 
x * ^/u 

7. t y * ^ * - A> ao3 

a m r u -b »; f 2. o 

9. T 7 ^ h x ai 

la a 1 

n. ®^d-a^>^/ a 2 5 

(2 o 56 7k & Wi ) 

12. U t^ = — ^T^=» — ^ 1 9. 0 

13. ^^^-D^2XIPA a5 

14. X ? S — 3. 3 

15. |^^#*4 ais 

16. y A- -fe >J 5. 0 

iv. #£1-^(0.1*7X8**) aoe 



i o a o 



0$ 



f) 1 £ 8 0 *C \C ftp & £ , #J IC 2 £ 3 O — SB 

£ e s «c ft J/n & L , £ix£il&#Kaq;l&£L 

n) 4ACf5H0'ClCj|liU ti tliC 6 RU 
7fc»0*.«#»#L,'5!IC8l* 1 0, 1 U)| 

£ t © ft k 1 n ^ ^ ic »p i e o-c&Jto&ftl* 
8 ft? 3 e o'C£#ip-** 0 ft *c W © * *c W & 
O'i 3 £ m £ 3 o'eifej|l$^iPLi 4,i 5© is 

i^^jtlf LU^bi 6 & O* 1 7 0P £ j® *G 



2. 0 

2. 0 

& 0 

1. 2 

2. 0 

a 5 

a o 




7 *' yy - h i 



< 



(2 0 tfTjC&ft) 
fc" ,/ + * - A* 
RAPPI-140 
RAPPI—180 

7Xyl/7 h 'J fA^y7^3-^ 

i # 

( a i 56 ) 



1. o 

a l 

a o 5 

7 a 4 9 

& o 

a i 

a 2 

a o 3 

1. 8 

2. 1 

a o l 

0. 1 2 

a 3 



i o a o 

(A) 8 0 C K flP |% « # 1& £ ^ o T to PAE £ 



07) 



—109— 



L. * # b «( * K * » 6 0 "C t w * » *. * k ,c 

5 0'CT(D)*»H*.3 0 -C & « # ft *D L * - * * 

* m m 5 o - a v 



1. 


■R AFFI— 1 320 


3. o 




2. 


TO wi 0" w*> 


0. 1 




3. 


/ 7 s r ' 


a i 




4. 


X ^ / — A' 


3. o 




5. 


ml v I] I) y 


3. 0 




a 




a l 




7. 


> • =v v 3? S!?KS? x ^f- a 


a o 


5 


8. 


( 2 o ^TK^i) 


o. z 


5 


9. 




a o 


3 


10. 


y ^ d -k 'J ^ 


3 o 




11. 




8 7. 1 


1 


12. 




a 2 




13. 


* i # ( a l * * # ) 


a o 


5 


14. 


# & 4 # (ai#7k*£fc) 


o. o 


1 



1 0 0. o 



09 

i. 9 y - a 

| ) T # ~ K » 

j»ft-*6oaw4»«t. k * ^ & t>* & 

tt#H& * * + *o 

^^f^ i. 4 6 7 - 1. 4 7 4 Jt 1 ^ 

0.9 14-0. 921 (g^^^flffaX^ISn 

2 . ^ >r * ^ * - ^ij-a 

j) ^ A- 7 A' 3 " ^ ^ ^ - ^ r * 

=> - a* d s & © & * > s * * * » *> -f * 

(C # II * K * ^ rt> £> 6 o B& 6 5 ~ 7 3 * c 

®ii v a, it m 3 & t * s* & ad 

165 — 185 3<?||3felT ^ ~ 

||) ✓ * A* T A 3 — A* ; #iSqttflfc#lfe~2& 



5SIM59-G7215 (6) ■ 

t i l IC A it 3 o^M«<*»«a-t«o t © « 
t ic i, 2, 5, 5, e, 7,^ 9 t »n i e o "C an ia ffi If 
®Wfc 3 o-cjfc^iq-f^n m t « K *• i o 
t An >L ft » * * L * * * k 1 3 - 1 ******* 

£ £ fe. g£ £ 41 (7) RAFFI-1320 ft *AE fc ^ 7 

5 £MJDcK*C>T^£o 



FAE 


a 


0 3 


BAFFI-140 


3 


0 


RAFFI-180 


1. 


0 


^ IJ £ - A fc* P y K J' 


2 5. 


0 


/PtVy^ 1 ) Z3 — As 


5. 


0 


* f r 'J y m 


3 


4 


x * / - » 


a 


2 




5 9. 


6 7 



1 0 a 0 



W 

TkSfclSffi 250±20 (ii5S*T A - 
aX***) 

fc#£)x*ir AT C J4 H, e ° 2 5 0 8. 3 2 

HUT ^A/fkfflioB-iio 
^^iiiilT * • * « s W T & « 

0.8490-0.8590 (30/30 -C) 

jV) 4 y -fe f- a* 4 y ^ -r T 1/ - h 

V*^* c i 7 H 5 5 C0 ' 
soa9 2 fcfe~«*fe<Btt*-CK*^ 

& ti5 2. o feJlT (B^-^T^xh 



-110- 



V) ^f7')y||;i)f M/f 

3 — .x -r T o >f d^.> ^y^-yuu/^^^ 
^ (C 4a H eo°5 ) 9 5*feA_Lfc£tf, 

<!: A> <!: o /ft 2 1 8 — 2 2 5 # C 

Vi) 'h & Iff. -# Ab 

t^o Jtt0l9 1 5~ 0. 9 2 5 

T 3 ^ ft ft Dili 2 

* & T ^ ^ I i 3 o iil T x * y .* |t 
( 4 * U -V ) w 

ViD MJ ^ r 7 ij y ® ^ u + i f i/ / 

y £ f y (20. E . 0. ) 

^rfofct&i IT h M r 7 'J / y ^ e 

* >• © & isft © 7k it £ fc at it * u x £ ft 3tn 
ft&~ft&<D v ± y >- & * * * 5 x 5© 

(2* 

/u ^ - ^ , ~T * 7 *t ~s Wi* T * '> 7 *r s 

r » * * y 9 y «; >- ) t^tt^ i itt^ 
^ & (n: i4. oio) a 8 - a 9 ^4 t 

■ ^^^o ^ y -t y ^ y ^ * h - ^ *g 

% & t>* s& A/ £ © <t m. a * ft ay ic t n + -r ^ 

, & ft* , ^ 'J ~ * ft . X - A> , a D 

* ^ ^ |C & *t tC < o PH 4, 0 ~ 4. 2 (10 

* * & Jfc ) ^^x-fy A B^i/^uai 

it => 7 - y y (T-ra^y-fy) tnm 
® * - s mx &m l& & z tift * 

? - ^yCD 2 U©*»*T* & * * tfi> 5£ 
ttt^i! (H : U0 10) H3- 
a 4 * ^t> 0 ^-*h#<z>Sft!i*S<&T, 

* ^ $ *C £> £ o 



!*IJK59-67215 (7) 
% % r t> -r & ic « ^ * k * ^ ^ & ^ 0 & tan 

4 JiJL To 

ViiD 7 7 y b 4 y y y $ j* — &t — * x ) 
V y ii a* *t y \s — h 

*ft&7yyY<iy ( c,"/, 0 , ) t*l- 
f o y K x * ;w *f v Wt + \ y t> a 

( C 5 H^N0 a - Na ) t £ & * » $> $0 "C ft /Jn 

7 ^ b -f ^ y >> * * - dZ - fc: n y K x 

- h (C H H i2 N 5 0 4 Na 30 9.22 ) 
Ht 9 7 - 1 0 3 ^ttfo S B ft « 

i ^ 2 0 7 'C f)H ! $ fp 4 gr. £ 7* #11 T 
lOOm/ <hLfc$i;ffiJ£<£>pHfct5~7-C£> 

* ( J i I m 7 7 <i y * i * ^ # & & 

ix) ppra 

•t - / * kT y * - j* ft tl T 15 

no^»HHiiHn^7 ( > * 

^ x , -feijv, ; || '/y, * f * = x • T 
7 ^ y , \) *s a <i y , \z x & y , 7 

to 

j) ^-^ao^ 2X1 PA 

* ft - x ft * & ife fc ft ft U fflf « L * 

JfcSfS 2 2 0 

til 4 V/d'V-^ 7 8 $ 

^ IC ^ ^ ^) £ 0 

D^--'-A-tt(T>y*)j!j! 
4. 5 mmmm<omn t pi i; G 

^ ^ Id! RAPPI-140 f BAPPI-180 , ^ $| if 

x^t ^, fab & y ^ a -t ij ^ ^ E 



—111- 



& l it m «a m sp t> * v - * * ft • ^ ^ ^ « 

<7) £> RAFFI-140 , RAFFI-180 , ffi H Of 

[U5if x^t ^ fae ft y ^ 3 * U * <?> BE # 



RAFFI-140 



it tt tK 



1.6 

0.8 
1.8 
0.0 9 



RAFFI-180 



2.0 
2.3 



2.1 
0.0 3 



3.5 
2.0 

1.0 
30 
0.1 



ao i 

1.0 

ao l 
ao l 

0.0 009 



30 
30 

5.0 
30 
3 0 



1-2 \ 

# g 3 3 6 gr. — 4 0 7 gr. ( sf ^ # S. 

366 gr. )<7)^-hU-^f£*>' 1 '**^ 



UBDB53-B7215 (8) 

s^^n^n3 ^^T^^3t e * 0? ic » W % 
«iH3 ^^rtif BtiS. £ flt) s * 0? £ ft ^ 

mijiiti/^ t«*i. ft ■ m m a iff 

# ft # 31 ffl 2 * # H fi(F K m m '« ') * * k t 
A € & « ^ * $ y HKtWIL^a 
ft ffi #1 Bfc & * W: XtJ % ft * « * - 7 * ft W * 
jJJH L t ffl ^ * o 
1-3 K jft £ & 

* i) - a , a * s» i & '* y * v> * « # « 

a i gr. £ it tt 7k tt a o 5 ^ ^ y + ? 

d->( x«D#^^^ic^)-ic:i^ t ft £ 
* * * ho±irspft«*t2 4= e# iwj ?m u 
ft o * 2 4 * ffl « - y r f * h m * i'J If 

1-4 

^ ^ 2 4 ft m & »c - y f- y- * v m # m w 

4 L, ^ ft M, 24ft&fl, 48ft 



w h fr* & % *> b 



+++ 



1-4-1 





41 n a m 




ft RH 


ft M 


4 


2 4 


48 


4 


2 4 


48 




3 


3 


3 


3 


3 


3 


± 














+ 














++ 














+++ 















1 - 4 - 


2 














m%Afc 


nmmAM 




ft 






ft nn 




4 


2 4 


4 8 


4 


2 4 


4 8 




2 


3 


3 


2 


3 


3 




1 






1 






+ 




























++4- 














1 - 4 - 


- 3 


ft 


K 










ft * A M 


ftSflttA* 




ft M 


ft rys 


4 


2 4 


4 8 


4 


2 4 


48 




3 


3 


3 


1 


3 


3 


± 








2 






+ 














++ 
+++ 















—112— 



1-4-4, ft: ft£ *k 





® % Bi * 








&f fUf 


4 




48 


4 


2 4 


46 


± 

+ 
++ 


3 


3 


3 


2 
1 


3 


3 


+++ 















i»4-5 m m 

? y - a , y * , 4L ft . <fc tt * # Sal A 
£4>.IC & ft JB MM + * 

W it » K M 

1 x te * 2 i.^mis^yf f ^ h ffl ft m * * 

Gfc L , + *< t © ffib ® PI-20-BLB ^ ^ 7 6 

2-2 (Topcon Mftftmftm 

gf UVR-365 '^ffi^TifllJ^LTt) 

a) PL-20-BLB 7y/6«fHWttffl t 

itli i) 7. 5 cm ©BE«tlCLfcB#cr>WIJ£ 
it*i5 4 0 0 &/hi/B e c t 4 5 0 

b) PL-20-SB 7 ^ 7* 3 *T , FL-20-SD 7 

^7-3tt-^^sfc^^ij^m, ft ft X i) 

7. 5 cm commr l ft® mm 

Id: 8 0 0 /iW/flJ/sec T & £ 0 EBUK^O 
ft , ft ft * & 7. 5 cm <D f£ gttC £ £ I 5 

2 - 3 *U*£3jfc 

-•y^***Jfc**«»L, ft T ft ft M 



KBBIQ59-G7215 (9) 

4 0 # M fi£ &t L /t a 

& fC PL-20-SB y y 7* 3 i PL-20-SD 7 

v 7' 3 *T * £ £ K » ?'J £ (ft L . ft «J: b 7. s 
cm ©£ftT4O0>MffiiatLfco« 
« ffl L )t 7 x 7 © ft * « ft * J: O' # fct AS S£ 

2-1 ft &$lft 

a) PL-20-BLB ( jffr £ ft ) 

330 — 430 nro fc" - * ft 

3 6 0 nm 2 0 W 

b) PI^20-SB 

ft ^ I® 3 1 0 — 6 1 0 nm f - ft g 

4 0 0 nm 2 0 W 

C) PL-20-SD (JfT £U) 

ft ^ @ 3 6 0 ~ 7 0 0 nm t'-^ft^ 
4 8 0 nm 570 nm 20W 



2-4 * 

^ y - a , ^ ^ ^ , il ft » ffc ft * £ m 
£ «> ic *i ft & # , *Ji«»ftj(l»c*t + *, 
ft*tt©Kttis*tt* ft m m m » ft ft # ft 

ft, 24B$($&, 4 .8 <$ftj ftffl *l *> tt 

-ft*|ftttft^£*^£5S;tfeiiSo 

# k fae cd ^ & it ft m <c a: x n c « « 

I I ^ % 3 4 4 ( 1 9 6 7 ) P8^4 2^ 

i o^) *c X & l» K fc ^ * « « ffl JC ft 

08 fP s 4^2^) ®lcft®ZtiX^6 0 

© ft f fc « *C Jfc ft L T , 

#IC*L^«>* & M ( l 8 o 'C ) 

& &•» *^«ett«n-r^-5 0 & * tc #± pae 

©ftffl#»flcttfcJ&fflm«fleftTfcS-r* 
i^flC acne ( |C 

* ck > frig^-fatifcigtoTt^T, pae 
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X, * /t *ae <7) ft ISMk ft ffi K % ^ § L ^ 

i»IRfkfl&B£fc*»K*'^'** FAE ft*© 

^rtowwjftfflt^ u ft c t t^^t^^o 

^DT>^7 t y-^^ J ^^'C^'2>o fk tt ft K 
*»©**l±Hli-C*J, t © * * * K i 

ffl»±tt«fktt*tt* L> 4*fc * * « - 

$t,2. 4y^ L fy>'^ 0 7A*y-A;^ 

PAE© 5 0 Ufel±-C*&i*tt\ * © ^ 
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0 * & ffl IS K * 5 ^AE © ft KR <k & 
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i. * a * c »<t * * ^ a ) 

2< FAE S £ to 
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;*-7-P — A 


•y^p 
y-/u 


-y^p 


2.4 

/i/^fy — A- 
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2 8.0 


7.7 3 


26,7 9 




14.6 2 


2 2.8 7 
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13.5 4 




3.7 3 


3.23 


2 2.4 0 


57.11 
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NalCOT-fe^Afbto 


Nd4 






Na 2£)T-tf-Afkto 







$ft& 

FAE & a* ^ CO T -fe * A- fk to * * SE to K 0. 1 * 

iSTs £n L i) # * 2) 4 5 X 3) * & 



45 
C 



3 >^ h P — A* 

Na l 

2 
3 
4 



a 9 
a 5 
a 7 
a 7 
a 6 



jxh p — A 1. 0 



Na 



l 

2 
3 
4 



h p — AO.? 



Na 



a 7 
a 8 
a 8 
a 7 



a e 
a 8 
a 7 
o. 8 



1.2 
10 
1.4 
1.2 
1.4 



1.7 
1.2 
1.9 
1.3 
1.3 



2.7 
2.2 
2. 4 
4. 2 
3 2 



1.3 
1.4 
1. 2 
1. 3 
1.0 



1.7 
1.3 
1. 5 
1. 6 
1. 1 



e 



1.5 
1.2 
2. 1 
1.6 
1.8 



4. 5 
4.4 
4.7 
2 8. 6 
2 5. 9 



1.7 
1.6 
1.6 
1.7 
1.6 



9. 6 
6. 2 
6. 2 
3 R 9 
2 & 7 



1 1 



1. 5 
1.3 
1.5 
1.9 
1.9 



1.9 
2.1 
3-8 
2. 1 
1.7 



3 a 3 
1 4.7 
1 2. 3 
7 6. 9 

4 7. 8 



(m eq/K? ) 

m it ft & U «> h *l * MMOBM t #K * ? 

p - A- # 2. 4/^U^^^ a 7^^y~A 

5 0 #^±04><D4>#l3:rt s i£*-t- £o 114- 



T ^ £ % CO X b <5 # x 4> & 31 #j -itt <Z> fi tf» * 

^ ^ IJ 3 ~ , / IJ -b >J X }C ffi i t ^ a ft 

& ,f 0 CD # ffl & © IE © L ^ <t & /& . JUL ©ft to 
ri» £ , <k tt © i) » © #j ^ *± * © « A © * * 
i^S^ici-Stsot tit t4^ n 

(4) yA3-fei;ACD{fcifHg, © $ £g K J$ 
4-1 fcSfcKtt&tffcS&^ifc 

i) 

a) y a* 3 Hz y a* 

r y -t y >- 
c) 7 p t" f y y y 3 - a 

ii) *ift:&i5fc 

a) lil)^ 5 cm ©Wft&fCS**4£)l 



m m & f* \c Wl ®. L > iilc^lL^^ 

ftfftflKiftm: 2 o*C m*iffi& 7 9* 
& fS ft fft & (2) ; 2 o'C mffiK 98* 



c) tfliJ5£o# M (1 i, 3, 4 7, l 2, a 4 



2 o-c mtm 


& *o 7k m ft 


9 6 * 


w m to ; (no 5 ) 2 


7 9 * 




5 8 * 


h »J * a ; NaBr - 2H 2 0 


3 2 * 


i&itij*~y $ j+ ; caaz, 2 .6H 2 o 
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4-2 ^^^^ 

(1) & ft if*& ; a o -c, ffi*t!S & 3 2 * 
r o « ffl (tt***t«fcf) .* ft 
1 (c ^ + o 
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7 f$ M 




2 4B$M 




-0.004 


-aon 


-0.016 


-0.0 21 
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—0.06 4 


-0.08 4 
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-0.06 3 


-a0 9 0 
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(2) RIAKM(l) 2 o-c, #i*tiE&7 9 



-t) ft a tc ^ ■* o 
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& it 
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7 n m 


i2B$nfl 


2 4B#fU] 




0.0 3 4 


aoeo 


0.117 


ai5i 


a4 86 


a7 40 


^ -fe .y x 
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aioi 
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a658 


1.012 




0.0 30 


ao9i 


ai36 


0.177 


a6 9 5 


1.08 0 
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4-3 m m 

Ri-3^fcfe^5i 5 K & fE ft K * ^ 
4» * hifiW v IS We L * {£ ft ft » ^ T tt 



feji _h cd x 9Jc*%^<Dfb&.ft&/fcq&ttfb*£fQ 
Ht^«t > ft II *tt # 

* < , X ft « ft* Sic j> , X ft 6Mb 

<D^<*ft?t<b&.afc^A*e: £ 4* tt ft * o 
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